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The Distributed Antenna System (DAS) is an effective way to solve the indoor 
coverage problem. The channel simulation model, antenna selection and pre-coding 
design such key technologies performance an important factor to indoor DAS. That’s 
showed important theoretical and practical value to research the three key 
technologies. 
On the basis of research about indoor DAS and its structure, we take the path 
loss, covering power, small-scale fading and large-scale fading such wireless fading 
characteristics together to the application scenarios of indoor DAS. Combined with 
the larger spacing and little correlation in transmitting antennas, we establish the 
model of the indoor DAS, and select antennas and pre-coding with angular domain 
parameters. We compare the model with the Kronecker model, finding the model is in 
line with the actual propagation environment. Simulation results show that: the model 
gets better stability and less feedback, therefore, the complexity of the simulation can 
be tolerated. The accuracy of the statistical model of the channel makes the simulation 
results reliable and credible.  
We propose a eigenvalue-based optimal antenna selection algorithm. The 
algorithm traversals all antenna set, until gets the maximize system capacity. 
Simulation results show that the algorithm is simple, fast speed, and in line with the 
actual indoor channel propagation environment. On the other hand, the simulation 
experiments verify the importance of the antenna selection techniques to the indoor 
DAS , also verified the need for considering the staff mobility in the indoor coverage 
system. 
Based on the indoor DAS channel model ,we put forward a greedy algorithm to 
design pre-coding matrix with the average angle of arrival, angle expansion and 
normalized antenna interval such domain information for a limited amount of 
feedback pre-coding techniques to achieve BER minimized purpose, the method has 
good stability, and channel footprint, save a lot of radio resources. The algorithm has 
good stability, and small footprint to channel, saving a lot of radio resources. 
In order to improve system capacity and lower bit error rate , we optimized the 
indoor DAS, and the simulation results show the superiority of the proposed key 
technologies. In addition, the research on the channel simulation model, antenna 
selection and pre-coding design the three key technologies is not separate, it’s 
interrelated, and the three key technologies are based on full correlate matrix of 
indoor DAS. The three key technologies as an organic whole, has a strong practical 
significance for engineering applications. 
 

















第 1 章 绪论 ....................................................... 1 
1.1 选题的背景及意义 ............................................ 1 
1.2 研究现状与发展趋势 .......................................... 2 
1.3 论文研究的主要内容 .......................................... 3 
1.4 论文的结构安排 .............................................. 4 
第 2 章 室内分布式天线系统 ...................................... 5 
2.1 分布式天线系统的结构 ........................................ 5 
2.2 分布式天线系统在室内覆盖的应用 .............................. 6 
2.2.1 无源室内分布式天线系统................................. 6 
2.2.2 有源室内分布式天线系统 ................................. 7 
2.2.3 泄露电缆室内分布式天线系统 ............................. 7 
2.2.4 光纤室内分布式天线系统 ................................. 7 
2.2 应用场景 .................................................... 8 
第 3 章 室内环境信道模型 ........................................ 10 
3.1 现有相关信道模型 ........................................... 10 
3.1.1 全相关信道模型........................................ 10 
3.1.2  Kronecker（克罗内克）相关模型........................ 11 
3.2 基于角域信息的信道模型 ..................................... 12 
3.3 本章小结 ................................................... 15 
第 4 章 天线选择技术 ............................................ 16 
4.1 最优天线选择算法 ........................................... 16 
4.2 特征值矩阵与系统容量 ....................................... 18 
4.3 仿真分析 ................................................... 23 















第 5 章 预编码技术 .............................................. 27 
5.1 LTE 系统中下行链路方案 ..................................... 27 
5.1.1 发送端处理过程........................................ 27 
5.1.2 编码与调制............................................ 28 
5.1.3 层映射................................................ 28 
5.1.4 预编码................................................ 29 
5.1.5 OFDM 操作 ............................................. 29 
5.1.6 接收端的处理.......................................... 30 
5.2 MIMO 系统预编码技术 ........................................ 31 
5.2.1 系统描述.............................................. 32 
5.2.2 CSIT 的获取 ........................................... 34 
5.2.3 理想 CSIT 的应用....................................... 36 
5.2.4 非理想 CSIT 的应用..................................... 39 
5.3 基于角域信息的预编码技术 ................................... 41 
5.3.1 目标函数.............................................. 43 
5.3.2 预编码矩阵设计........................................ 47 
5.3.3 仿真分析.............................................. 50 
5.4 本章小结 ................................................... 56 
第 6 章 总结与展望 ............................................... 57 
6.1 总结 ....................................................... 57 
6.2 展望 ....................................................... 58 
参考文献 ......................................................... 59 


















Chapter 1 Introduction ......................................................................................... 1 
1.1 Topics in the background and significance ................................................... 1 
1.2 Research and development trends ................................................................. 2 
1.3 Main content of the thesis............................................................................... 3 
1.4 Paper is organized ........................................................................................... 4 
Chapter 2 Indoor distributed antenna system .............................................. 5 
2.1 Distributed antenna system structure ........................................................... 5 
2.2 Distributed antenna system applications in indoor coverage ..................... 6 
2.2.1 Passive indoor distributed antenna system ............................................. 6 
2.2.2 Active indoor distributed antenna system ............................................... 7 
2.2.3 Leaked cable indoor distributed antenna system .................................... 7 
2.2.4 Fibre indoor distributed antenna system ................................................. 7 
2.2 Application scene ............................................................................................. 8 
Chapter 3 Indoor environment channel model .......................................... 10 
3.1 The existing channel model .......................................................................... 10 
3.1.1 The full correlation channel model ....................................................... 10 
3.1.2 Kronecker model ................................................................................... 11 
3.2 Channel model based on the angular domain information ....................... 12 
3.3 Chapter summary ......................................................................................... 15 
Chapter 4 The antenna selector ....................................................................... 16 
4.1 Optimal antenna selection algorithm .......................................................... 16 
4.2 The eigenvalues of the matrix and system capacity ................................... 18 
4.3 Simulation analysis ....................................................................................... 23 















Chapter 5 Pre-coding techniques .................................................................... 27 
5.1  LTE system downlink program ................................................................ 27 
5.1.1 Sender process ...................................................................................... 27 
5.1.2 Coding and modulation ......................................................................... 28 
5.1.3 Layer mapping ...................................................................................... 28 
5.1.4 Precoding .............................................................................................. 29 
5.1.5 OFDM operation ................................................................................... 29 
5.1.6 The receiving end .................................................................................. 30 
5.2 MIMO system precoding technology .......................................................... 31 
5.2.1 System description ................................................................................ 32 
5.2.2 CSIT acquisition ................................................................................... 34 
5.2.3 The application of the ideal CSIT ......................................................... 36 
5.2.4 The on-ideal CSIT application .............................................................. 39 
5.3 angular domain information-based pre-coding techniques ...................... 41 
5.3.1 The objective function .......................................................................... 43 
5.3.2 Precoding matrix design ....................................................................... 47 
5.3.3 Simulation analysis ............................................................................... 50 
5.4 Chapter summary ......................................................................................... 56 
Chapter 6  Summary and outlook ................................................................ 57 
6.1 Summary ........................................................................................................ 57 
6.2 Outlook........................................................................................................... 58 
Reference .................................................................................................................. 59 
Research work and achievements during master ...................................... 63 













第 1 章 绪论 
 1
 











































第 1 章 绪论 
 2






































































































































第 2 章 室内分布式天线系统 
5 
















站天线将接收到的用户终端信号统一传送给 CU 进行处理，而 CU 将用户终端所
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图 2-2 分布式天线系统的星型结构 
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